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A method of forming a silicon polymer insulating layer having low dielectric 
constant, high thermal stability, and high moisture resistance on a semiconductor substrate 
is applied to a plasma chemical vapor deposition (CVD) device. A first step is to directly 
evaporate silicon containing hydrocarbon compound expressed by general formula 
Si a O p C x H y (here, a , p , x, and y are integers) and then introduces the evaporated 
compound into a reaction chamber of the plasma CVD device. The silicon containing 
hydrocarbon compound has at least two 0-C n H 2n+1 bonding and at least two 
silicon-hydrocarbon radical bonding. A second step is to introduce an additive gas into the 
reaction chamber. Residing of a material gas is increased by reducing the amount of flow 
of a reaction gas. In this way, a silicon polymer layer having low dielectric constant and a 
fine porous structure is formed. 
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A|9|{= ^S0| Md^OF CVD S XI Oil 5jg^D. XII 1 & Si a 0 p C x H y ( a . 3 . x 9t yte 9402 

s s^s^ gt« &sf4*± stvsa s»Aia a§ g^s mmmm m&^nt cvd sxisj 
&§as esa^i^ 201a. ^die e»4*± mmm^ ma ¥ ^hsj o-cjw, s&a ^c*e * 
:>H2j »a» ^ii sto. 3 a§ ap* rn^e ssAisit 201 

m V£g Dl Ail Qg £>£f ^dlg M£|CHS|g gg^Df. 

iE / 

£ IS B »SS| 12^ m^0\\ 0|§£J^ Mdf^Of CV0 SxIM UEfyi ?HS*£. 

£ 2£r PM-DMOSg IHS A[§g! *Jg0||AH bl^S £> h 4^2| }^2| g^DISj ^}||, <^ AIZ! 

2f °J§ 3J£2| SS^^SI UEItH 

£ 3£ PM-0M0SS XH^ AfSB SOII/H AI2J3B Ul^*j tf^»2| 2?fia UEiyi 3eHM0l 

£ 4fe SB** 9I^M0il/d B 8*8011 CUE a* (PM-0M0S. 0M-0M0S) EH CH 4 Pf snSP 
16M ^ 0ie ^^2| ggSJ ^Eg| SOI^fe 

£ 5^ S| (PM-DM0S. DM-OMOS)0IIAH m*t& &%\\ mx\°\ 4^0)1 QiS6^ &S£2] ^sf ^ Eil^M 
Al ^1 Oil AH D\±0\\ 2\m g^fM SOI^fe 3SHH0ICL 

* ES2J ^fi ¥^0i! CHE^ ¥s!2J * 

1: mZ\*Ql CVD §XI 2: 61 EH 

3: M £1 EH 4: fiJEfll 5|& 

5, 14, 15. 16: ^SJ^ 6: 

8: MO\ 10: J\^i M^ilOlM 

11 ; OH^I^ 12: £}g Sxl 

13: 17: 
18: ™£> 
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&30I ^o/£r Jim W J mot°! maW& 

b gss s#ai2£te g> Ea ^i^oii as 3S°sai, ^ai behi ^i&^a *js.i^ Maim aa^a 
mei^of cvo (mm e^) axis m§5[ 300*21 aggtHoii as 201a. 

SEWI SM2I IQiiSE S3 Oil CSS £J^2J 2^? g^rOII 21 2! St Q| D[§ dH£! ^[^(multi-layered wiring 
technique)0| &&S »H HO. 3SU 01 S C[§ ^SOilAH^ JH^ dH£8 2>2| §2 S»0| 

§2*011 SOIPI- 9 Of. §2 SifS SOPI ?i6HAHbr a 20*21 ^CH3 ai??a &4*(relative 
dieletric constant)* ^O]0t It ms.J\ SiO. 32UAH bl^S #40* dlH^ y£ DSS XH^MOl 3 
2 D 4§2^ 3Htfa0(2iQ. 

^£H2j ^dl^ SiO x =, &± 0 2 ^£ &h»a^ N 2 0^r SiH 4 5Eb Si(0C 2 H 5 ) 4 Sf H£ *JEIS XH^ 

^f^oii ^ams/d s^s p-s aoiu Mei^Qr oimzioii 216H g*aoii hish ^sa. sio x ni 

d|^£ &4*b *f 4.00IQ. 

OB gJBOIIAIte MEr^OI- CVDSM OlgSrOI XHS C x F y H 2 £S^Ej ¥31 M^SMsl 

B^QKfluor mated amorphous carbon film)* 4B^8haCK 01 S£0|o| bl^S #4*te 2.0 LHXI 2.4£ 

gS0|2| b|°s ^01^ £ 5rU2| S38 Si-0 ^lf£| 2I§^0| ^a= 2* Olgorb 3S0|Cf. 

AJEiE Mdr^Or CVDaOII 2I8KM 1 £^(Torr) OI8 r 2| CHI AH XHS ^S¥B £S 

^sa. xh^ B!S!:di- ^aie aese! p-tmos (miy Myoii^s. m^±\ noun eischxilm , 

UHMiia (babbling method)01l 21SH 3|»Sa. 0| bl^2 #-frte 3.1 ttCJ. 



OCH3 




OCH3 



OCH3 



i^°i2j bi^s &4*s soi^ se o^ sag oj lhchi as oissit 3301a. m& 

°|g ^Ei3M(spin-coat)a01l 2J6H ¥21 S0G SSS^EI ^@a. 0| S0SJ21 dl^S £>^= 2.3 § 
WO. 

H2HU SsS ^a*oii*r am sg esoi sia. 

ojXH , ?§i i^^ll S^stS S3 eiS^(370 o C)0| yn, *J£IS B» ^§^2] a*TS ^ 2I3I3 
fefO. S3 ohg^oi ttH^OII 400 °C OI^HI «g US Oil AH 4^ ^Cf. S^£0| MS 

8PI ttH^Oll H B[0I BO. CJ?U i^£^F «l M^Oil dH^ XHSMg ?IEHS 

m v ^ ao. 

P-TMOS SSSS OlgS^OI g&S e£IH01(ol igomer)^ P-TMOS f^^f 3^HH| 0-CH 3 §&§ ^FS^I CH^ 

Oil ^ISf £r EH Oil AH ^^6i(si loxane) ^^£1 ^g §^6fX| ^^Ef. 3*11 

gdlUCH^ Si ^le^OIIAH OS ^51 SSS 4^ SO. ^, S«fet(deposi ted film)S| 4- 

oi a aacfoi. oHMsag di±s$ sg ay i\±m s^ai^ah ^oixi^ ^ 1121 e^ie 

gy Pr^2f »M SStfS MOIMUI^ SaOIO. °d^2§ 01 SHOIIAlfe XHS ^r^S 

?|6r0j CHafil ^fiM SO. 3 3i XH^ ^^^r ^Isf ^ EH Oil A) 3V8PI0II S^S AIZ} 

sm ye^oii on 4^ aa. 

eh^oi, ^ 3 E g o| sog ^Bie ^leoii i^i eam^i tss- 4- sab ^ahipi- sin, 3 

§ 3§ Slf A|^ij(cure system)0| dlM^a^ S£ QB ^UPr Sia. 



Mt2> 01 OimUXdlt: Jl£*i MM 
HfEf AH S ? ?HSS gy 3 ISSSi XilSor^ 20ia. 

e ae BI^S k^^AH gS| o}§^0l ^H, LH^^OI S^^OI ^g 1^ 

of 91 3 sssas SlSSfe 501a. 

b assi se ae ttdiai bi^s y^^A] flsa^oi ha. m^goi a«r«oi 

B SE OS S^dl^ SxIM ^fi^ 8HI ^^SAH bl^S 6f^^f BeBtB §^ 

6^ &fas xiisaFb 3sbia. 
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St 3 21 X *t& 

Si a O 0 C x H y (a, 3 . x K y^r S^9b S« StttSS 

e*gAi£ ^asuirr e+^ii ; sy bbisoi- gi^ii bsoii 2i5H b*ehi 3ie&oii m&mw m&m^ 
&j\\m ssona. gis ^isfs ^ai^ &s &S4>± stereo emoui^ gs- ?\ 

±D\ «1I ^^AH OlSSCh mD\ ?\±2\ SSSI SifOI ^i^l2§ MCH^ 

201 s ^ssj iu-i&i ^gom. e usoii if§e ui^s #4ot ^8 oi ah as 

^(micropore porous structure)*! £i£AIIJ 4* 2iD. 

s ^gg ses m^mm s*te D\m&a\ §s@ i^°4 §y seat is mmous. 



S s S01I AH Si a O 0 C x H y (a, 3 , x £ yb S^)£ fiSHfe *J£IE B»4>± StStBOl 3 

oi EE e ^H°j si-o aer. 2?h oi»si o-c n H2n +1 act a ^chs ¥ ^h^j uae(si)-e»4*£ a an- ast 
s aoi tu&sism. ^ai^os^ a?? mmmo\ (2)s s^£ii= 

»&8 g ^CHE Sm« SteCK 
R1 

I 

C„H 2o+1 -0-Si - 0-QH 2ml 
I 

R2 



OPIA1 R1, R2b CH 3 , C 2 H 3 , C 2 H 5 , C 3 H 7 . C 6 H 5 e »U0|3. m, 

a*& »»es x-i!2jAi3in, ^aie »?? e»^£ mmmou (3)ss a^g^ ass s ^oi 
£ ami ?ta ^ sick 

R1 

i 

R3 . Si - O - C n H 2n +, 



0\J\M R1, R2. R3fe CH 3 , C 2 H 3 , C2H5. C 3 H 7 . C 6 H 5 g 5rU0|H, S^CI. 

a*e* ses^ xusiaishh. et8 e»4^ a^eoii sw^i (4)s s^si^ a&g s ^oie 
ami ^ 91Q. 

R1 R3 
I I 

C„H 2n+1 -O-Si-O-Si- O - Q,H 2m+1 

I I 
R2 R4 
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OUIAH R1, R2, R3, R4{= CH 3 , C 2 H 3l C 2 H 5 , C 3 H 7 . C 6 H 5 g mUOIH, m, nB 

E^m mmm^ hisjai^ih, ^ai^ »s &m^± mm mow mm±\ (5)^ mmm g ^chs 

ami d\m ^ act. 



.0^/ 5 



R1 R6 



R2 - Si - O - Si - R5 

I I 
R3 R4 



OPIAH R1 f R2, R3. R4. R5, R6^ CH 3 . C 2 H 3 , C 2 H 5 , C 3 H 7 . C 6 H 5 g 8HJ0IH, SIH }L^S= 0^£(Ar), 

BB(He) nam ^aa^WaDJa {*±<o 2 ) g suoio. 

asse aiasKn, ^die »« &a4*± »»soii »ar&i (6)s s^g^ mmm g ^chs a* 

Lit SttAltl 4^ HP. 



6 

R1 

I 

R2 - Si - R4 

I 

R3 



OPIAH R1, R2, R3, R4fe CH 3 , C 2 H 3 , C 2 H 5 , C 3 H 7 . C 6 H 5 S Sm0l3. SPI- P^fe OFS^(Ar), iJg(He) 3 
dlH Mi^NzO)^ ^±(0 2 ) g.WUOICf. 

ojsiai xhs 3^oii stire ^bi^ s$? &S4*± stets g ^oit a ^hm 4* ao. 

e ob mom as^s Jie^cni aga:n 2^ se*afe &m^± 

asss art xhs 3h^g oiemoi Maf^oF cvd sxioiiah m&^n\ oiiuxia chmch et^aa. 

01 2]0JI£ i^qg ^le^Oil 1^33 »«JAJ 3££ ^dl^ &a^4: fif^ii 3>fe XH 

S U^B OlSSfOJ SSI2SDI- CVO SxlOII/H SeiSOt Oil Li XI a CHMOi iHSCf. 

se aeote D\m&m a«w 4^ s^ia^ s« ea^± auBg a*t xh^ :n^B 

0188101 Md^Ol- CVD 9 XI Oil Al MdF^OF Oil U XI a CHMCH g»BD. 

se aews :>i»#oii ssa3 a«w 5 ^ H^sjfe ^aie 2^ ea^ mmmm xhs 3^b 
oiemoi b«zeo* cvo sxmiM Ma^oi- oiiuxia chmoi geea. 

se issvg 31 » #011 usa3 mm±\ 62.^ seisin ^ai^ »s &a4^ ^iii ^= xhs d\± 
m ois8km m^*o> cvo swoiiAi Md^of onuxia cn^oi g»eo. 

B Btaa SE DM gOK>|| CQS£ ago* §18 ?ia PIS 2WOI DH fi^SOf 

CVD 9X1 Oil Al XHBISOt EhgOII aoH 3iea«l a^Q|§ S^A^I^QI, 3 Ii8 2^ 

8 sf&goi 1 4- aa. 

SE a^Bt fie Plsf ^ie ^^^01 CIM Mdf^O^ CVD SX\ OHM xH a! £J CH ^ 

gCHI a§H ^l&^Oll i^Qti a«AI9lfcQI, 3 ii8 3^ HS9 98TBOI 1 4^ HCf. 

se a^ei j\m ^ehs ^ib ^hT^hoi a§ s^^of cvd s-xi oil ah xi a a oi »at &i 

eoii aoH enroll i^^§ ^^ai^i^qi. n mms m^iM 4^ s^a »»boi b ^ aia. 

EE BfiSOl' §^ HUE 5l5f «EHS 5|& D§ Md^DI- CVO Sx|0il/H xHdiaCH mm VI 

mow aoH m&^m aaAi^ifcai. 3 ii^ 5^ h^ei si^moi b 4^ sue*. 

a aaei ti8 5i§f stehs 5ib ^wwi ia^Di cvd 9x1011 Ai xidiaoi mm & 

mow asH 3i»^oii i^^t aaAi^ita. 3 ga^ mm^ 62§ »bboi 1 ^ hp. 

Aiei a ^ 

ye ^^a Aias &mou pia ygaa g^, ^soii ^t^^ ^§ ^^a a»i sgfoii e 
>imo4 i§gci. ye 1 uiii 10 s^a uioii si^ai. Maf^o^M sxispi 
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?!6HAHt 3 LB XI 7 U[^o\Q. 0| g}8 AIZIM feBPI ?ISHAH 

feCh 9|2| d|^£ #^B gOlfeQI gfg 3?^2j Sail SS-fOI §26^. XHS 2r^2J D\± 
9\ bIB XllOiafe 3SS SfiShXI SO. AIZ10I 2I<*« bl^S 2Sf(»aa. a* 8 

sssfeai |2§[ xh^ ^21 s^aa- 3 ^oi ti£3fe ^i^2j s*<oii 

O. (XI B MS 3IB [r(BJWB) = 100 mm) CHI AH gssfB 300 nm/min2] 9£8PI ^ 6H AH ^CH£ 

50 sccm2j XHS Jf^g BJ8 m^OII SBAISO* S «|^ea. CHBJ }|&2J 5S^(m 2 ) 9 

i.6xio 2 sccmoia. Aiei(Rt)o^ s^i stre sib 4* wa. «sjfc 2xh^ Rt^f §ohxis uts 

5|e Rt2J 100 msec<1 RtOIH, UhBSiff H?lfc 200 msec<Rt<5 secOID. e^2J 1H5 

Of- TEOSOIIAH^ Rt ^l^ SBJSjSS ^ LHXI 30 msec S9I0II . 

Rt[s] = 9.42x10 7 (Pr ■ Ts/Ps • Tr)r W 2 d/F 

OPIAH Pr: (Pa) 

Ps: QP| (Pa) 

Tr: US ?r±2J S3 S£ (K) 

Ts: 3^ (K) 

r w : ^dl^ 3IB2I (m) 

d: ^ai^ 5iea &*?l Scupper electrode) AhOI2| BZJ 
F: «1§ 3^21 B»| #gf (seem) 

£PI >x[ CH| AH ^ AIZJS S»3I- &S40II OI¥b AI^S 2|0ieCL A|Z! (Rt){= 

Rt=aV/S^ 4= 2ifeBI. OP I AH Vfe g^(cc)0|H St &m ?r^:2| ^H|(cc/s)OIH at 

6*8*1 2| SEH S SSJ^Sf HP I 1 ? A r O|2| 9\X\ &3ii0i! 2|6H i§9b *I4*CK &h8^0UH 

fl» 3I&2| 5S^(Kr 2 ) H Aho| a = a ^oj a = AK>|2| S2-KM 2]oH &S 92*8 

eiuafe ^gfi nastoi at 1/2^ 4- sua. ^ouh at 172a. 



31 S « 

S USUI rjrie HHQt 93&B0II/H XHS 2^t fi^ohS 3CH£ ^ ?H2j Si-0 SB, sjCH ¥ 2H2| 
0-C n H2 n+1 Sf} 9i 3CH£ ¥ ^£|g(SI)-&af^^ BiCI^ ^dl^ ^ ^^^^ sfi^g 

01 a. se 01 xh^ Ph^^ e^aoii 216H D\m&c\. 01 a^2£ i^^g u\^b ^ 

e^acHi 2J0H ^i^s xhs ai^ §^ Ma^ohoii oil 4 21 

a. 3 IB MSI OP I- S ^ a CH nOI 2 0l^2j &m (St^ 7)B Mdl 

w^r mm ^ eh oil ah issa. n ^ Mdim^ ^£^i pib^oiiai e^sioi 01 ahi as § 



XI 



- Si— 0 



— X2 



R2 



01^1 AH X1, X2^ OnCJipeJQI 0 SEfe 101 12 m3f OM g^OICh 

e bsoii rif^s, n 3ie ^Xr moioii kg as oiiuxib si-o mmm itn 91 

D\ rj^OH 4(C||2!og i^^CI. SES 01 AHI LfS ^50PI CLH^CHI dl^S ^^^^ ^U. 

CH^U ^IS (-Si-O-)n^ gf^OI ^^^S S>fe ^§14^4: drCli^ iUb 155} ^^(dangllng 

bond) OP I rJH^OII b|^2 fe^^l- ^2, 01 H S £§01 LH^&M XHS»a. ^s}^^ drCI^B ^dl=2| 

rnm^: aei^HM e^s^oia. oiib is diis ^ci^m si-cH 3 ^ eysi si-c 6 H 5 ^ e¥ 

5001C 0|^2i ^^(dissociation temperature)^ 3ft a. U£fl| HIMOII/Ht 450 # C OI6fS| 

etoii cue 2>§&s fi^spi iiH^oii oi aeaisi nae s§8 ssa a^oii ^oiah 
p. 

s ass] se l\b mot, m% sy ^*sfe b r ^^& 011x1121 asoii 215H 



Oil HI ^P^2j ^HQ 
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£ 1^ e »soii oigg 4- sei^o* cvd sxie :>h^°^ u&yici. oi §xib y§ ^ s 

3 Sxl 1221 SaSOl- CVD &xl 1^ ^££Ck «!I ^ §3 §x| 12b ^£ (plural lines) 13, ^ 
d 13011 tJHxIS XilOi 8j» 3^ ^Si^ 14, 15 §J 16^^ SI MIOPIA ^§ £*2| XHS 

I»E2| MO\o\J\ 9\& HI 01 Ie— 8 Oil 2^£lCH SICK ^Xfl £>g il 18S ^g6fe BB\ 

oil-pi- mwD\ i70ii 2§£Jch °^mm JimMiiQ. m&*u\ cvd §xi is bsai 6, 

5, AH^JEH 3 S! SlEi 2^ ?SaQ. ^ 3>f^ m& MSIOIM 10^ ^ ^2J^P fcfcS BJ Oil UHx|£]CH& 
a. £^ Dl± mtt MBilOjE 10S 3 73 3011 C^2| OI A||& JH^P (opening)^ 91H »g lt±m JW\ 
^¥£i ttSEH 3|& 40II ^EJAia 4* SIC*, etgftj 62J JH°fO||fe HPI? Sit P. 01 HIPI? 11S 

£AI£|X| £i¥ SHOII S§£|0| &OUH &§*| 62j LH¥B UIS 4 s SACK AH^jEf 3E ±& 

j\± m& M^ioie iojii ubsi o^sm ho. /hsei 3^ n 9\o\\ 91^ besi d\b 4S 11116H1 

61 Ei 2^ ^SAI2JCK Di± 5fe 62£¥S i2£IH 21 ¥2] H^Hf SSI 9 CHI £ 

sacH ao. oi aaoii/dte /Has 301 2^ 9011 aan 4> sick nans ^ mbiioi^ 

1051 AigjE] 3£ H^m 2^xHg Sfg8>0i &£*|| JIB 42] 52011 a§8f}| M2JE0I- ^§ iEl ^ 

e ^soii inse. ssieoi- cvd sxim oisstoi a gets ^seai i\&m s^ai^i^ sag ay ass- 

^ Si a O 0 C x H y (a, 3, x 91 yfe §40^ fi^Sb »$? StttSS StfAia Cf§ 

Md^Df CVD Sxl 121 &g*J MOJMLHb E+fll . ^^01 ^l^o^ ^Oi^ D[±m 

6°^ MOlSLHb B>||, g *J£|^ &§f4*£ SUfSOIIAH EiMCHXIb XHS J\± S § 

^1- ^^SAM OlgSJb §21 EDI- et^xll &IEEXII ^IB^OII S^Al?lb B 

^i^ ^^^DK s^h s^2i y§ ^^2i 2^1 sgoi ^^^o^ eoi^a^ 2 

01 B &S2J ^XHf! ^SOICL 



B KSOII df^S, ^y Si a O 0 C x H y (a. 3, x » §4=)^ Sg£J^ ^21^ t,^ 2} 

mmo\ ^jCH£ B ^H2J Si-0 30. 2^H 016^21 O-CnH^i ^ ^ ^ICHE ¥ ^H2| M &IB(SI )-B»^4s £J 

au- mi srfe snj-M2J 201 bh^^iaho. sa ^xii^o^^ 3 ^21^ &s sf^M^ 

(A) attf&l (2)S SA|£|^ »»«0|^U. 
[S^^l 2] 

R1 

I 

C n H 2n+1 -0-Si -0-C m H 2m+1 

I 

R2 

Oi^lAH R1, R2fe CH 3 , C 2 H 3 , C 2 H 5 . C 3 H 7 . C 6 H 5 § SH40IH, n. &^Q. 

(b) o)2s HAiab aersoi^u. 

3] 

R1 

I 

R 3_Si-0-QH 2n+1 
I 

R2 

OPIA1 R1. R2. R3fe CH 3 , C 2 H 3 , C 2 H 5 , C3H7. C 6 H 5 S ^UOIH, S^CK 

(c) aaf&j (4)s HAia^ assoi^u, 

R1 R3 
I I 

C n H 204l - O-Si-O-Si- O - C m H 2m+] 

I I 
R2 R4 

0\D\M R1 t R2, R3. R4^ CH 3 . C 2 H 3 , C 2 H 5 , C 3 H 7 , CeHs g SmOIH. m, nS S^Cf. 
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(d) af^Ai ( 5 ) S HAitj^ mmmowLt, 

Rl R6 



R2 - Si - O - Si - R5 



R4 



OPIAH R1. R2, R3, R4. R5. R6b CH 3 , C 2 H 3 . C 2 H 5 , C 3 H 7 . C 6 H 5 m SmOIW. 3 »tfS8 &»»l£ **»B 

4:(n 2 o) ee^ ^to 2 )a esaa. 

(e) sf^^i (6)°§ saisej^ sbsoick 

[SW^I 6] 
Rl 



R2 - Si - R4 
I 

R3 

04^IAi R1. R2, R3. R4b CH 3 , C 2 H 3 . C 2 H 5 . C 3 H 7 , C 6 H 5 E smoiffl, 3 S&BS tf»«S U»B±(Nrf» £ 
fc 6h£(0 2 )2f eSSD. 

CH^OI *J£|£ »?? &sf4£ SBSOI OIB »§fM2| BBSI £b fiBXIP* 1 4 51011 ^2|e! 

s oil moii ah M§£i^ sio ^i^gb ohs^ 3^ §j i§ memmm ei§Ai 

3lfeQI AFg£|XI°l if M^U[2\ ^£(uni formity) » §3^21 *Ffl|2| 

3Htf»fc0l AfgSP. 

an ^hoiiai. sbsi hi 1 eaife ^troi x-hch^i^ ^ m^oi oibi d[<m& sspioiiai sai 
oil pii^£J^ aaoia. oien& e^s^ ^§ &21 ins j^m sui ?ish 0^5^ as m 
^fii mxi a^a. 01 aa8 uhm^^h^ b^i a=p. 0^21 of^ mm ch 

01 & 8PI MS Oil 01 aS }^2| a»l S§§ l^APICH M&M IH^ 

ohCHi cH¥^r aizjb haect. 3 a a- sbai •&» mm asoi bwuhs as msiws sgAiu 
4> &3 oi aii cis at are g*s ^ sia. 

£ 1011 AH 3^ ^2J? 14B #oH §59 UIBg Ulffllte ^di^ »S &sf^^ »»BB! Sl|»l as ii 

18M m& 13m §6H Tdi ch b^s mou*Q. mo\ so\ h& jho\d\ m §>3 ^ as mm i8°i 
aioistHs 3 mmo\ ^§ sb sasfxi an=a. a±s «as as Efii^^ mmm 1801 

ggM 171 £!1SEI01 33 SttHOII 2J6H PlSea. OH^a I§8 ^ ^SJ^P 1521 16M 

S6H S3SJ3 80I OIB 3^2| ^§1 HlOiffP. XHS Dt±» §^ 1\±9\ ^f^l 

H * Mdf^Df CVD SM 121 ^gJ^ 5011 g^Cf. 6 LH°j Sf^ BBIIOIS 1051 ^1 

B 4 AW 1 21 SBOIIfe RF SB, 13.4MHz JSt 430 kHz2| 3S0I b^SISHM, 3 

szis s^^2Ea^ ie§ ^s&a. ah^je-i b\b 21 ^sai ^ib 4M xi^ ^sai^j ^ 3 d\b 4 

^^ ^§ ^£0IIAi &X\&n^ Sfedl, 350 LHXI 4501C^^ Ufg^lSfQ. SaiOlM 102J OI All 

?s g5H sss ^^fe Aiei sei ^exii 421 ssoii ^§ i^of ^hoii y- 

aizioi ^1 Maim^^ ggsi g^i 4 gi^Hi 4oii qioi oi Aii ag 
^ sip. Ai2*s &m j\±2\ &mo\\ &mmm ibsoii as ^^21 ^ ai 
2ie ^ sia. 

^^2j ^irs ea^^Mi as ^^2j ^tre ^^21 4* s^cf. 3 suf as ^^21 ^ 
^ aizjoi bseihs &m mzmii mmm m^m ^ aa. 3£i6foi 01 aii as aemoi 

Dim ^EDl aSM ^6HAi^ ±&2) tt\M& SE^ g^MM aS^OII ^^^6^ 

5101 SHI^OICK ill O^a(Ar)^ bl#^ 51X110101 ^^1 £31 OISS OHUXI^ 24.56eV2f 
15.76eV^ AH^ Q^Cf . 3EHH^ ^§ ^2J 0f§21 *W SE^ 3^8(04 SMI ^^^^ 3| 

If tfEIOII/H XHS 5^2j aS§ JQIOItt 4^ 2iCf. as 3^21 BXfiS 6fEH0||A| §&£|°S S 

BI30JM 8S&D. M£l3m^ 1:12| 0:SiM 3*fc 31^^ 32HU S£|30i^ PIBOII 48 

tiamSAH ?||^ gl^M 4^S6PI CH SCHI <i^2| bPJ CH feO^CL 3 bib 3I»0|| 42| bl^ 

s as ^^oii ajy Baaa (otis is fisib 011x11 soil ah ^ 3 upj 3:2a). 

^EH^ SSBO. XHS ^^OIlAi Si :02J bib 21B80II CCfaf QSQ. Oil* 8H . ^51 2 LHXI 
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6CHI AH 0:Si2j blfe ZJZt 2:1. 1:1, 3:2. 1:2 S! OMOICf. 0:Si2] bP> ^8 (OIIM 12 3:2 S&fe 3 01 
XH£ AfSaa SaSOl- «EI£ #§3*fe tf£2| SOI S^&Cf. tf±2| SOI 3 

S SiOil S&^aCH at CHI HfiS SPIStorganic groups)0| <4»E|HS 3 33- OfOII £&0| £PP| 

ma. abacus 4>±(h 2 )» on&(cH 4 )a mmm &mao\\ sph6*e mz\^o\ #ehsi #±£i v 

5 &S!0| BUSIES £PI »XieCK ^CH^ 0:Si2| U\J\ ^22 ( Oil S §2 3:2 EE 
te 3 0160 94381-31 ^ oH AH <^^§^(N 2 0)2f &±(0 2) & US 6>Sfll» S^AIS §^8fe 

5ioi i26fcf. »aau tfsuisi 5!§§8 sa@ ^21 =?^m ft- mom xrscmi sum 3 ui 

^3 ^4*E S^6fb Oil 01 *y§j2] m^0\\ e>ISh01 01 dl §i ^ 2ACL if, 0^5 as § 

§21 q*s tii^sr ^ ac*. 
die} mot 

£PI «l Ail Oil AH ^die MaiCHg XHS Uf^S ««8PI ?!& &^4£ SteTSS ¥ ?H 0I6F 

2J &a?A|£(alkoxy groups )M 0HJH S^AI^M 3* XI 8^ 5101 fctt»S|8hCh All ?H 0I&2J ST 

^AI^M 3£fc XH^ 2^2| A|gg MM ^£1^ M&ICH2J S"6H8l°S Qf2| bl^S &40> teOtS 

d. si 4^ aiesxite arnef (si sxp* a«4^ imsp* ch w&wum mmm mmo\ 
ch isotaa) 2^§i aassi 1 ^xp> am, ^ ?h ahi :>h°i si axts &^a^ soi uteres* 
a. tt^Aies b lhxi ahi j\\9\ &± mxim sssfeBi. am se^ ^ jw°\ &± ^xhM .5* 
t 5<oi bf^^ma. si ^mm &® s§ 1 lhxi 12^21 &± mum sjfcai. 1 lhxi 6^h^ 
e± sixhe s*^ 32 oi H^ofa. ui&siet aibis »« &»4^ aesoii chb aenf ^ 

CK 

Si a 0 o -iR2a-p+2(0C n H2n+1 ) p 

0P1AH 1¥EH 37JfX|2| §^0|H, 0^ 0, 1 SEb 20im 1¥Ei 3^X|2| §4=013 R£ Si Oil ^H" 

@ c-esi &^±ch Lmim m&m m§ oi^^ mbich^si bi^s ^hxi (3.30 01 
8K dur^io^i^ 3.10 oi6K b^^a^fe 2. so oia^p) a bi^s ^^21 a ^ 

^S0{| S^^CH^ ^afXilU ^^XHS ^^SPI ¥|oHAH^ XH^ ^^OilAH 0:Si2J 

aiE naeo. 3 upt 3:2 diboib ajsso upt 3:2aa ^^ixiie Ammt= noi 

bh^^ma. gh^u o^^nf ^enf bis^ ^1^1^ m^^di y§§ xiioiapi 5101x1°! *y 
die MBim^is g^a^Qi mD\mm 5^ ofuq. xhs ^ ^i^sj ^sse Md^zso^ 

CVO 9X1011 Da ^df^ 4^ 81 CL ^£1^ SatH^SI bl^S (XHS 3^2F 

9) }^2| Al^2[ ^^AI^AH Sii §S 4- SID. A|2i0l bl^S & 

ch yofaa. Mcny ^ ai zj-chi chb bi^a ^421 &±mo\ &m 4 2A3, ^§21 ^4 aizi 
^oiife bi^2 ^4=21 ^^iMoi ^^ai ^cnya. ^, y§ 3^21 aiz> °oii^ bi^s 

^4^31 3^81 mO\EQ. b|^2 ^4^^ 3 =?^m 5!CHUS bl^S ^42] ^4:3^ 01 

>}8 0«? SOI^g 510IO. ^ ^SOilAH^ bl^2 ^4=2F &m 1\±2\ AIZI Z!2i ±§2| ^ 

6 5+^ion 5>ia^oi bi^s ^4°j s^ioii tm^xi ai^m ssaiuq^am ^die M£i 

fflotSI bl^S ^4=M ^gai ^APIb 5101 ^sra. 

on 

H ^SOII ECfg ^ ^ Oil AH US <y^6fe OIM ^^OilAHfe PMH)MOS(IBiy CHI St POII^ 

B, 1) 0M-DM0S(C|01I^ OlOimtia. 8)2f P-'TM0S^^ XH£ 3^S/H 0|g£l2ia. MS2| 

MSI^Ol CVD §xl(EAGLE-10™, Oil 0! Oil XH21 3WAPI DW\M)D\ SflS 0|g£J2iCf. m 

S8PI ?l& 528 QM2f SD. 
: Ofs^ o| 

RF S^l: 250W (13.4MHz2f 430kHz S AH^ tt^S^OI 4^4^M 0IS&Q) 

3 IB S£: 400 °C 

AI2!-(Rt )fe sI^aio^ goj @Df 
Rt[s] « 9.42x10 7 (Pr • Ts/Ps • Tr)r w 2 d/F 
0| &Q±iQ\\M ^ h ^2J °'CHfer DM21 0H^H^4M ^dlZIP. 
Pr: &m±t ^^(Pa) 
Ps: fi^ CH^I B^(Pa) 
Tr: »S ^^2| S3 8£(K) 
Ts: S£ (K) 

r w : ^dl^ BXIB(a) 
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d: ^dl^ 315*21 £^ M0\9\ 82} (m) 
F: *}m SSSKsccm) 

a. 

Pr=9.33x10 2 (Pa) 

Ps=1. 01x10* (Pa) 
Tr=273+400=673 (K) 
Ts=273 (K) 
r w =0.1 (m) 
d=0.014 (m) 



[M 1) 
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Him oil hi as s us°i on hi oil aie ai^M 





wet ii^ 


u r — tit 




tL r <=> v r _ 


nl 


U| TT CJ C3 H~ 




(seem) 


(seem) 


(seem) 




(msec) 




P Cv 1 

U . bX . 1 


1 aa 

IUU 


IUUU 


innn 

IUUU 


IUU 


9A 

cM 


O . OO 


(P-TMOS) 














p Cv o 


inn 
IUU 


1 a 

IU 


IU 


1 0A 


4 \C 


^ AO 


(P-TMOS) 














U.bX. o j 


1 aa 
IUU 


77*; 


77*; 


ip*;n 
IOOU 


OA 
OU 


O .4 I 


(PM-OMOS) 














P Cv A 
U.bX. 4 


inn 

IUU 


DOU 


oou 


1 cUU 


A1 
4 1 


^ 41 


(PM-OMOS) 














U.bX. O 


1 aa 
IUU 


4oU 


4oU 


Q£A 

you 


O 1 


0 /in 

J .4U 


(PM-OMOS) 














0 . bX . 0 


1 aa 
IUU 


o 1 a 
olU 


Q 1 A 

o IU 


7 OA 
f dSj 


DO 


Q Of; 


(PM-OMOS) 














Ex. 1 


IUU 


140 


■i ACS 

140 


4oU 


1 AO 

1U0 


O 1 A 

0 . IU 


(PM-OMOS) 














bX . (L 


inn 
IUU 


1 AA 
IUU 


1 AA 
IUU 


QAA 

oUU 


loo 


O 7A 


(PM-PMOS) 














Ex. o 


IUU 


7A 
/U 


7A 




OAfi 
<iU0 


O A/1 
<i .04 


(PM-OMOS) 














Ex. 4 


•inn 
IUU 


-1 A A 
100 


•i A 
IU 


1 OA 


/1 1 0 
4l£ 


O APi 


(PM-OMOS) 














Ex. 5 


100 


10 


10 


1 OA 
VO 


A 1 O 

4l£ 


O CQ 
£.00 


(0M-0M0S) 














Ex. 6 


25 


3 


0 


28 


1764 


2.51 


(DM-OMOS) 














Ex. 7 


25 


0 


5 


30 


1647 


2.50 


(DM-OMOS) 


















H 2 

(seem) 


CH 4 

(seem) 








EX. o 


1 aa 
IUU 


OA 
£U 


u 


1 OA 


>1 1 0 
4 l<L 


O c;0 
*l . D<L 


(DM-OMOS) 














Ex. 9 


25 


5 


0 


30 


1647 


2.49 


(DM-OMOS) 














Ex. 10 


25 


0 


5 


30 


1647 


2.67 


(DM-OMOS) 















dim 011x11 1 

fflS 3^: P-TMOS (100 seem) 

OJSa (1000 seem) gy ttS (1000 seem) 
ei§ 3h±2| S«»: 2100 seem 

bis ssspi :>ie> 53 * gxife sf^ia aa. aizj- Rtsj ^ats 24 mseca. & oiixii 
21 « a a* si ai^s 3.38^ s^Aiaa. 

d|H OW 2 

XHS ^i: P-TMOS (100 seem) 

0\^& (10 seem) SI MB (10 seem) 
ttS 3te2| S^g: 120 seem 
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4^ AI2J- Rt2| M#2iS 412 msecD. S Oil HI 



AIZI Rt2J 3H£h2iS 30 msecD. S Oil HI 



AI2 Rt2J M^aS 41 msecLK S Oil XII 



saa^i ?iE} 52 % sat «^ia aa. 
21 52m£ a a ota uisa 3.42^ a^Aiaa. 

dlH 011X11 3 

XH£ PM-DMOS (100 seem) 

J\±: Of §5 (775 seem) ^ II (775 seem) 
£}g 1650 seem 

°ie aas^i we ^i£f 52 » sat feoisi- aa. 

a 5218 BS9|o| dl^2 fi^B 3.41S 2J5AI&D. 
BIH 011X11 4 

XHS 5^: PM-0M0S (100 seem) 
&Dt 0\E.& (550 seem) SI HH (550 seem) 

«[§ D\±2\ §Slf: 1200 seem 

saspi we ^iEf 52 as sxife ^^i2i a a. 

21 S2^2| H|^£ #4*« 3.41S. a^AiaQ. 

bIS 011X11 5 

XHS PM-DMOS (100 seem) 

S5I- 2^: Ofs^ (430 seem) 8=! tUM (430 seem) 
5^21 S£8: 960 seem 

o>m aaspi «e 3ia 52 k sat ^121 aa. ^ ai2 Rta ai^ate 51 msec a. » 011x11 

2| 52M^ S£^2| bl^S feJ^S 3.40H^ a±Aiaa. 
bin 011X11 6 

XHS 5^: PM-0M0S (100 seem) 

&D[ OtSS (310 seem) * (310 seem) 

Kg 3f^HJ S^g> fc : 720 seem 

°t§ s«sk>i ?i» jie* 52 a sat #2121 aa. 

2J 52^B 83^21 b)l^2 #4*« 3.35^. &4:AI5Ba. 
011X11 1 

XH^ PM-OM0S (100 seem) 

D[±: OfME (140 seem) S (140 seem) 
2^2| g^iM 480 seem 

Qfs ««8Pi ?ie 52 as sat apia aa. 
2i saig iaet2i bi^a fef^a 3.10^ a^Aiao. 



AI2 Rt2| 3||6h3te 68 msecCK S Oil XII 



AI2 Rt2J 3|l^aS 103 msecCf. S 011X11 



011X11 2 

XHS PM-DM0S (100 seem) 

D[±: Ofs£ (100 seem) K ttIS (100 seem) 
^ 5^2| §^|: 300 seem 

Qtm asspi j i a- 22 s sat aa. A12 Rt2i 311 ^ a 



165 msecD. B 011X11 

2| §a^2| dlSS &4>S 2.76°^ 2l4:Aiaa. 

Oil HI 3 

XH^ PM-0M0S (100 seem) 

&D\ Ofs^ (70 seem) SI US (70 seem) 

5^21 SSgf: 240 seem 

qjm sas^i «b ^1 a 52 a safe ^^isi- aa. ^ ais Rtsj »^as 206 msecp. & 011x11 

2| 52M£ 12S}2| bl^S 2.64S ^5AI^Cf. 

011X11 4 

XHS 5f^: PM-DM0S (100 seem) 

5^: OJSS (10 seem) ^ (10 seem) 
y§ 5^2] S^g: 120 seem 
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m&ow d\b £2 s sat ^121 bo. -y^ aizj- Rt2j ^i^bs 412 msec a. b oimi 

2] «0Bt2l 01^2 6f4*« 2.45£ B±AISO. 

01 SK feOI HIAIS ^11 E 2 S E 32 »e6KH BAtB 330IO. £ 2fer XHS PM-DMOSS 01 

gofb Oil AH y^ A|# Rt2f XH£ }^2] S$?gf2| 3311, til ^2 61 § IH±2| §^^M a 

HIM UBfcH 3SHH0IO. £ 3^ HIS PM-OMOSM OlSSfe ^gOllAH AI21 Rta dl^S # 

^ 2*3IIM UEiyj 3SHHO. 

5hh. pm-dmos ih±2j sgfa aa^ei bi^a #4*21 &x\m aw&a. £ 2^ oi^s #40* 3.4^ >i 
21 assme!- s»s e* zoo sccmoiafc 2e uotao. nau ui^s &4*te sir b^oii oo, 

^, CH^f 700 seem OlSfOIIAH B01XPI A|2RffO. ^gOI 500 seem Olo^M lOiXIS ^ A| Rtfc ^ 
S3h5H2 UISE #4*fe ^CH£1D. Oil £ 3£ AIZI HiJ\ CH^ 70 msec^Ei g 

^ [[H bl^S &40h B£»3I A|2*eOte £M OOfcBO. AIZ) R[J\ 400 msec i I b|?f 

S £> h ^zr 2.4^ ^OlSCf. 

3a HS B BS°| OilHIOIIAHfe BJS P^2J PM-DMOS 3^ B ^ 2^2] SSIfg HIOioFOI Rt Plr 100 

msecsa bkhsob oi^a 3.1 oi&ss hichs 4* sicib 3ie s^smi soi^o. 
011 m 5 

3£|3 UAH DM-DMOS 8)S SMelDf. 

»*t*i 8 

R1 
I 

CH 3 - O - Si - O - CH 3 
I 

R2 

XH^ OM-DMOS (100 seem) 

<»sa (10 seem) B He (10 seem) 
3^2] 120 seem 

o\m m&otD\ «e jiei b sat bo. ^ Aia Rtsi ai^as 412 msec a. b oiiai 

21 1£^2J til^S &4>§ 2.58^ B^AI&O. 

aim 6 

XH^ 3^: DM-DMOS (25 seem) 

®D\ J\±: 0m& (3 seem) B US (0 seem) 

&1§ 3^2| 88gf: 28 seem 

StS 8g8t?l flff DlEi £2 B ^Xlb &}|2f BO. Ala Rt2J 3||4h»S 1764 msecO. B Oil 

si 2i saig §30121 tii^a ^^s 2.51^ a-fcAiao. 

Oil HI 7 

ZHS DM-OMOS (25 seem) 

0[§a (0 seem) B =M (5 seem) 
yg ^^2J SSg: 30 seem 

°te aaspi ?ib ?io 52 a sxib ^^121 bo. aizi msi m^bs 1647 mseco. b oil 

HI 2| 5218 Saot2| d|^a ^4^S 2.50^^ B^Aiao. 
Oil HI 8 

XHS 0M-0M0S (100 seem) 

mil ^± (20 seem) B 01I& (0 seem) 

yg 3^21 S^g: 120 seem 

SIM S^8PI ?|» ?IO 52j B Sxlb ftf^ia BO. AISJ- Rt2| M^SS 412 msecO. B Oil HI 

2J 5218 a a 421 dl^S 2.52^ B^Aiao. 

011 HI 9 

XHS 0M-0M0S (25 seem) 

?t±: 4^ (5 seem) B CHI & (0 seem) 
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D[±9\ SSiM 30 seem 

ovg g#6PI flff E| 52 S! SXIfe #3|2f 1*CL #S£ A|Z> Rt°l 3H#2iS 1647 msecQ. B Oil 
HI2I a«0[2| HISS #4*B 2.49^ a^AlfiC*. 

011X11 10 

HIS 3^: 0M-0M0S (25 seem) 

m?\ 4-^ (0 seem) S! Oil EM 5 seem) 

fill 3^2] §gg: 30 seem 

ata g#spi ^ ej- 5 1 a 52 §y §xib #312* ao. #^ aizj mei ai^as 1647 msec a. b oil 

39I2I £>!M£ 12^°J bISS #4-M 2.67^ a^Aiaa. 

3£1H^ #31 »ttt&| 22] XHS 3^(R10I|AH C 6 H 5 M, R20H/H CH 3 S S*fc HRPM-DM0S2f R1WI/H CH 3 

g, R201IAH CH 3 S Sfte 0M-OM0S)0IIAH ¥ »»SO| 2^ OHS US HISS #4-(e<3.1)M »te 12^1 

ass ^ ssiafc u&yia. 

OlSKHI/dfc PM-OMOS 3^g CU£J6fe P-TMOS 3h^3t SB» §»S HIStt 4- &*rXI SMS 51 01 a. 
bill 011X11 1j» 2 S¥ P-TMOSM XHS 3h^£ AtSC 4iij01lAH 28 0I« Oil Site °J§ 3^2] 

SWSOI ^XICH 5.7%£ MCHM01£ bISS #40h 3±8hXI Stat 51 SWSa. 3a5£ PM- 
DMOSOil SflElte SSjU HISS #4-2F2| S3||3|- P-TM0S01!AHte ^£1X1 &teCL 

Olof A1S Pi XHS 3f^S Af§|[ EH2] HISS #4*2] »OI«l CH 6H SMi 2*010. HIH 011X11 2£f 

b oiixii 4S bimms s^n* ^mo\ sa&Qi£ p-tmos^i hiss #4-3f 3.42e" ^soii 

PM-0M0S2I HISS #4-te 2.45a. HISS #4^2] »0|3t 3S XHS 3^2J ^Xt ^5 Oil »0|3f S131I 

s pm-omos^ aeroi si^ #aisi£S a»se a»2j o-ch 3 lit i^n &ch ah mm 

x\\ &mo\ aoiusi s§ saioi (sw*i 7)^1- 3^ ^ eh 011 ah a#&a. 01 aaopi- bjehi 3|&#oii 
s^soi qiaii as ageta 3 a at aeot2i hiss #401- ^±ma. bus p-tmos^ mi 

^ H o| 0-CH3M 3*31 ttHSOil #3^ AI20I SSB01S M cl|CH3h S*t»XI SftetK GP-SJ-At" S*f°t 

g diaii as ye hiss #4-s sjxi &tea. 

0|§ XH£ 3^S 0|g£]^ £Jdl5 ^S BS4>£ 5*§m0l Si-0 B& OmO- £ICH * 3k 

21 0-C n H2n +1 lil UOPI- ¥ 3HH] #£ia (Si) BfP» 2!0I UfB^! 

S U90II D£f iS9 HISS #4^M OJSI 2!§S ^§18 HISS #^2| .&S«3 ^^1 a 

S3^f3| 5)m. PM-OMOS^ I- 01 §£1^ 011X11 421 DW-OM0S3^ OlgSfe 011X11 5 Oil U}E}M HISS 

(1) HISS #4-2] 

s|2] HISS #4-2] ^Ifb Ef^ Oil AH PM-OMOS OM-DMOS S|M s3|M ^^Ai f§9 

q s 2|^o| o|g 1//ra ^3HI2] Si 9IIO|fflOII 1^32 bISS #4>fe ^0| §#£]H 1AI2 g» 120'C 

2f'l00%'^£0il ^04S ^Oll ^§@Cf. 3 ^Hffe 6PI fi2f »a. Q*2| bISS #4-2] S^£] 

xi ^, &§#oi ^8 m&w uatna. 

/jBT ^7 



bISS #4- 





B» 3^ 




71^ S! 7160IIAH ^ AI2> 


0(1 HI 4 


PM-OMOS 


2.45 


2 45 


Oil HI S 


DM-DMOS 


2.58 


2.58 



(2) 2^§# 

ggsj- Eii^^M mm si ^z&oj a xj o|§ah° §3^6^aa. ^, si ?iioiihoii §#s pm-dmos2[ si %\ 

O\m0{\ DM-DM0S2] ^iii S5 # EH Oil ^3 10*C blS^ B£M #^A|5|^A] 1 BjoilAi m 

mnms\ z*m £ 4^ #^ste eei ch 4 2] ejoH 16M # 

^2] g^Sf AffliEgf LfEfa 3BHH0ia. £ 5^ ^ Oil AH 1^ S^XK^OII CfM S§ #EJ]2| . BSf 
5 SOi^^ 32H°0ia. gf ^gOllAi S£ 400"C OI6KHI/dfe O]C10IIAH£ 0*21 8**01 S#£]X| a2i 

a am PM-oMosoiiAH^ 45o*coii dm-omosohah^ soo-coiiah Ai^ea. hiss #4- sjoii 

&=?S\^ g^ o}§#^ gy^og 400'C U1XI 450 roil aWMQ. 3a°£ PM-OMOS B| S DM-OMOS 
Q| £^ g^j oh§Ajo| ^Cffe 201 gsa&a. 



Mt32t MM 

a^eais & itboii Ufa xhs 3^s ^ai^ &s &if4-^ sisss oigrn^ sag e^saoi 

fe3. LK^#0I £3 HISS #40t ^8 i^^i ®£&Q . 01 2I0IIE S>g 3f^2] #^ Al^g XilCH 
mO\ B*2i bISS #4-M 3BI3 8018^311 XII 01 « 4- 201 gldl^a. UOPI- B ^ h 
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SOII 2| & gtiS Stdltth SHIM AlgoHI Sf2E 19^1 gOISf?ll SSt 4- SiUII 5HSCK 

0|§OHAHi= S ltg2| blithe} Oil XHI Oil CH6HAH gg5ISi°L| £ ggg ^§21 b!8^& Oil XHI CHI 

gfsaxi omsiffl, s^s^ioiiah g^psife s itg2i axis scnyoi gioi sen «tgoi ^sife ;>i^ 
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